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Nanotwinned Bi2Te3 structure with the TB along the {70 } plane 
 
Figure S1. Nanotwinned Bi2Te3 structure with the TB along the {70 } plane. The unit cell contains 40×Bi 
and 60×Te atoms, which are shown in purple and brown balls, respectively. The measured angles on both 
side of the TB are 56o, and the twinning size is 1.6 nm. The black rectangle region represents the simulation 
cell of nanotwinned Bi2Te3. 
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Nanotwinned Bi2Te3 structure with the TB along the {210} plane  
 
Figure S2. Nanotwinned Bi2Te3 structure with the TB along the {210} plane. The unit cell contains 72×Bi 
and 108×Te atoms, which are shown in purple and brown balls, respectively. The measured angles on both 
sides of the TB are 90o, and the twinning size is 2.4 nm. The black rectangle region represents the 
simulation cell of nanotwinned Bi2Te3. 
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Bond-responding process of single crystalline Bi2Te3 along the (001)/<502> slip 
system 
 
Figure S3. Bond-responding process of single crystal bulk Bi2Te3 along the (001)/<502> slip system. (a) 
The bond stretching ratio (Te1−Te1, Bi−Te1, Bi−Te2) with the increasing shear strain. (b) The initial intact 
atomic structure. (c) The atomic structure at 0.103 shear strain corresponding to the highly softening 
Te1−Te1 bond. The red dashed lines and red ellipses displayed in Figure S3(c)-(d) highlight the van der 
Waals Te1−Te1 bond softening. 
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Bond-responding process of single crystalline Bi2Te3 along the (001)/<210> slip 
system 
 
Figure S4. Bond-responding process of single crystal bulk Bi2Te3 along the (001)/<210> slip system. (a) 
The bond stretching ratio (Te1−Te1, Bi−Te1, Bi−Te2) with the increasing shear strain. (b) The initial intact 
atomic structure. (c) The atomic structure at 0.134 shear strain corresponding to the highly softening 
Te1−Te1 bond. The red dashed lines and red ellipses displayed in Figure S4(c)-(d) highlight the van der 
Waals Te1−Te1 bond softening. 
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Deformation modes of nanotwinned Bi2Te3 with TB along the {70 } plane 
 
Figure S5. Deformation modes of nanotwinned Bi2Te3 with TBs along the {70 } plane. (a) The shear-
stress – shear-strain relationships of nanotwinned Bi2Te3 compared with single crystal bulk Bi2Te3. (b) The 
bond stretching ratio (Te1(1)−Te1(2), Te1(3)−Te1(4)) with the increasing shear strain. (c) The atomic 
structure at 0.051 shear strain corresponding to the maximum shear stress. (d) The atomic structure at 0.092 
shear strain corresponding to the structural failure. The black lines in Figure S5(d) show the slip of TBs. 
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Deformation modes of nanotwinned Bi2Te3 with TB along the {210} plane 
 
Figure S6. Deformation modes of nanotwinned Bi2Te3 with TBs along the {210} plane. (a) The shear-
stress – shear-strain relationships of nanotwinned Bi2Te3 compared with single crystal Bi2Te3. (b) The bond 
stretching ratio (Te1(1)−Te1(2), Te1(3)−Te1(4)) with the increasing shear strain. (c) The atomic structure 
at 0.040 shear strain corresponding to the maximum shear stress. (d) The atomic structure at 0.061 shear 
strain corresponding to the structural failure. The black lines in Figure S6(d) show the slip of TBs. 
